(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




(43) International Publication Date (10) International Publication Number 

19 July 2001 (19.07.2001) PCT WO 01/50940 Al 



(51) International Patent Classification 7 : A47L 9/24, 9/32 

(21) International Application Number: PCT/GB0 1/00051 

(22) International Filing Date: 8 January 2001 (08.01.2001) 

(25) Filing Language: English 

(26) Publication Language: 



(30) Priority Data: 

00 00597.5 



13 January 2000 (13.01.2000) GB 



(71) Applicant (for all designated States except US): DYSON 
LIMITED [GB/GB]; Tetbury Hill, Malmesbury, Wiltshire 
SN16 0RP (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): NIGHY, Richard, 
John [GB/GB]; 3 Hanover Terrace, Camden, Bath BA1 
6LJ (GB). 

(74) Agents: SMITH, Gillian, R. et al.; Dyson Research Lim- 
ited, P.O. Box 2080, Malmesbury, Wiltshire SN16 0RP 
(GB). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, 
DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARTPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: HOSE AND WAND ASSEMBLY 



^38 




as 

^0 (57) Abstract: A hose and wand assembly for a domestic appliance comprises a flexible hose portion (22), a rigid wand portion 

^ (34) and a handgripp portion (38). The hose (22) terminates in a curved end portion (62) which couples to the wand (34) in such a 
manner that the hose (22) is able to swivel about the longitudinal axis (X) of the wand (34). The end portion (62) has an oudet which 
communicates with the interior of the wand. A support (60, 72) is located on the outer wall of the end portion (62), upstream of the 

^ outlet. The support (60, 72) is capable of pivotal movement about the longitudinal axis (X) of the rigid wand portion. The hose (22) 

^ is also rotatable with respect to the wand (34) about the longitudinal axis of the hose (22). 
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Hose and Wand Assembly 

The invention relates to a hose and wand assembly for a domestic appliance, 
particularly but not exclusively for a vacuum cleaner. 

Cylinder vacuum cleaners generally comprise a main body containing separating 
apparatus for separating dirt and dust from an airflow. The airflow is introduced to the 
main body via a hose and wand assembly to the distal end of which is normally attached 
a cleaning tool. The hose and wand assembly comprises a rigid wand portion which is 
attached to the main body via a flexible hose. The flexible hose is commonly connected 
to the wand portion by way of a rotatable coupling which allows the flexible hose to 
rotate about its own axis whilst remaining coupled to the rigid wand portion. A hand- 
grip portion is commonly located at the end of the rigid wand portion remote from the 
cleaning tool and adjacent the flexible hose. By means of the gripping portion, the 
cleaning tool is manoeuvered over the surface to be cleaned so as to introduce dirt-laden 
air to the main body. The dirt can then be separated from the airflow and retained in the 
main body whilst the cleaned air is returned to the environment. 

Upright vacuum cleaners normally include a main body containing dirt and dust 
separating apparatus to which dirt-laden air is introduced via a ground-engaging 
cleaning head mounted on the body. However, many upright vacuum cleaners are 
convertible into cylinder cleaners by way of a hose and wand assembly which can 
optionally be brought into operation in place of the ground-engaging cleaning head. 
The hose and wand assembly normally used in connection with an upright vacuum 
cleaner has the same general construction as that described above in relation to cylinder 
cleaners. Other domestic appliances such as carpet shampooing machines can include 
hose and wand assemblies of the same type. 

A difficulty associated with conventional hose and wand assemblies is that they can be 
cumbersome and difficult to manoeuvre, particularly when accessing restricted areas 
and when the hose becomes distorted due to an excessive amount of twisting. Also, in 
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order to allow a sufficient length of flexible hose for most purposes, and in order to 
ensure that the incoming air is not restricted whilst passing along the hose, a flexible 
hose of substantial length and diameter has to be provided. In order to provide 
sufficient durability, the flexible hose therefore has to be made of a durable material and 
this can result in the hose being relatively heavy which inevitably causes some 
restrictions to the manoeuverability of the hose and wand assembly and/or the floor tool 
carried thereby. Hoses along which electrical conductors must be provided can be 
heavier still, and are sometimes less flexible. A further difficulty with conventional 
hose and wand assemblies is that, in order to achieve good pick-up results, the cleaning 
tool must be pressed firmly to the floor or carpet. This means that the hose, which can 
be bulky and/or heavy, must be lifted further off the ground which is inconvenient for 
the user and adds to the load and stresses acting on the user's hand and wrist. The loads 
and stresses acting on the user's hand can also be increased if the user chooses to move 
the body of the cleaner across the floor by pulling either the hose or the handle of the 
wand in the desired direction. 

US 5,815,883 describes a hose and wand assembly for a vacuum cleaner in which a 
rigid elbow is interposed between a suction pipe (wand) and a hose, the elbow having a 
rotating knuckle joint which allows the hose to rotate with respect to the pipe. 

It is an object of the present invention to provide a hose and wand assembly for a 
domestic appliance in which the manoeuverability is improved. It is a further object of 
the invention to provide a hose and wand assembly for a domestic appliance which, in 
use, reduces the loads and stresses applied to the user's hand. 

The invention provides a hose and wand assembly for a domestic appliance comprising 
a flexible hose portion connectable to a body of the appliance, a rigid wand portion 
attachable to or including a tool for use with the appliance, and a handgrip portion 
attached to the rigid wand portion, the rigid wand portion being manoeuvrable, in use, 
by means of the handgrip portion, the flexible hose portion terminating in a curved end 
portion which couples to the rigid wand portion in such a manner that the flexible hose 
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portion is able to swivel about the longitudinal axis of the rigid wand portion, the end 
portion having an outlet which communicates with the interior of the wand, and wherein 
the end portion has a support on the outer wall thereof, the support being located 
upstream of the outlet and capable of pivotal movement about the longitudinal axis of 
the rigid wand portion. 

Further advantageous and preferred features are set out in the subsidiary claims. 

By coupling the rigid wand portion to the flexible hose portion in a manner which 
allows swivelling about the longitudinal axis of the rigid wand portion, many of the 
stresses developed within the flexible hose portion during normal use of the hose and 
which are transmitted to the rigid wand assembly are eliminated. The flexible hose 
portion is able to swivel with respect to the rigid wand portion in response to any 
torsional stresses developed so that the stresses which would otherwise be transmitted to 
the wand are reduced or eliminated. In this way, the user of the domestic appliance is 
not required to apply physical forces to overcome the torsional stresses which might 
otherwise be developed. The position of the tool is thereby easier to control and the 
manoeuverability of the tool over the surface to be cleaned is improved. 

By supporting the end portion of the hose at a position upstream of the outlet, the hose 
is coupled to the wand in a gate-like fashion. This significantly reduces the proportion 
of the weight of the hose which is borne by the connection between the outlet of the 
hose and the wand. This allows the hose to rotate more freely with respect to the wand 
and also reduces the likelihood of the seal at the outlet from becoming damaged. 

It will be appreciated that the curved end portion of the hose could be a smoothly curved 
arc, an angled part or any other non-straight conduit that causes the hose to extend away 
from the wand in a different direction to the longitudinal axis of the wand. 

These improvements to the conventional hose and wand assembly have particular 
application to domestic appliances, specifically vacuum cleaners. They have particular 
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benefits for elderly and disabled users. However, by eliminating unwanted stresses 
which might otherwise be applied to a user's hand and wrist, the improvements can also 
be beneficial to all users. 

An embodiment of the present invention will now be described with reference to the 
accompanying drawings, in which: 

Figure 1 is a view of a cylinder vacuum cleaner incorporating a hose and wand 
assembly according to the present invention; 

Figure 2 is a side view of part of the hose and wand assembly illustrated in Figure 1; 

Figure 3 is a sectional side view of the part shown in Figure 2 taken from the other side; 
and 

Figures 4a and 4b are first and second rear views respectively of the part shown in 
Figures 2 and 3, illustrating two different positions of the hose portion with respect to 
the pipe portion thereof. 

The vacuum cleaner 10 illustrated in Figure 1 comprises a main body 12 having a 
handle 14, supporting wheels 16 and separating apparatus 18. The separating apparatus 
18 illustrated in this embodiment take the form of a cyclonic separating device of a type 
known to be used in domestic vacuum cleaners. A full description of this type of 
separating apparatus can be found in EP 0 042 723B but this arrangement does not form 
part of the present invention. Indeed, the separating apparatus 18 illustrated in Figure 1 
could quite adequately be replaced by the more conventional bag-type separator or other 
separation apparatus if desired. The main body 12 also houses other essential 
components of a vacuum cleaner; namely, an electrically operated motor, a fan driven 
by the motor and arranged to develop suction within the separating apparatus 18, filters 
designed and located so as to protect the fan and motor, an electric cable for connection 
to a mains supply and an on/off control switch. All of these components, none of which 
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are specifically illustrated in Figure 1, are well known and commonly present in 
domestic vacuum cleaners. 

The vacuum cleaner 10 also includes a hose and wand assembly 20. The hose and wand 
assembly 20 comprises a flexible hose portion 22 which is connected at its proximal end 
and in a known manner to the main body 12 via a connecting socket (not shown). The 
connecting socket leads directly to a dirty air inlet of the separating apparatus 18. The 
hose portion 22 is constrained and held in a fixed position by a collar 24 located on an 
arm 26 which projects forwardly from a lower portion 28 of the main body 12, in a 
currently known manner. 

The hose portion 22 is manufactured from a durable plastics material using any known, 
standard construction. The hose portion 22 also carries a tool holder 30 on which three 
accessory tools 32 are conveniently stored. 

The hose and wand assembly 20 also comprises a rigid wand portion 34, the interior of 
which communicates with the distal end of the hose portion 22. The wand portion 34 
consists of two telescopically-slidable portions so that the overall length of the wand 
portion 34 can be adjusted to suit the needs of the user of the vacuum cleaner 10. The 
end of the wand portion 34 remote from the hose portion 22 is adapted and arranged to 
receive a floor tool 36 in any known manner. For example, the floor tool 36 can be 
connected to the wand portion 34 by means of an interference fit, interconnecting 
bayonet fittings, snap-fit connections, a screw threaded collar and sleeve, or by any 
other suitable means. It is highly advantageous if the floor tool 36 is connectable to the 
wand portion 34 by means which will also allow the accessory tools 32 to be connected 
to the wand portion 34 as and when desired. It will be appreciated that the means by 
which the portions of the wand portion are telescopically moveable, and the means by 
which the floor tool 36 and7or the accessory tools 32 are connected to the wand portion 
34, are immaterial to the present invention. 



WO 01/50940 



PCT/GB01/00051 



6 

A handgrip portion 38 is attached to the end of the wand portion 34 adjacent its 
connection with the hose portion 22. The handgrip portion 38 includes a gripping 
portion 40 which is designed and located so as to be grasped by a user of the vacuum 
cleaner 10. When the gripping portion 40 is grasped by the user, the user is able to 
manoeuvre the floor tool 36 (or other accessory tool 32 attached to the distal end of the 
wand portion 34) across a surface to be cleaned so as to introduce dirt-laden air into the 
separating apparatus 18 via the wand portion 34 and the flexible hose portion 22. 

Figures 2 and 3 show the connection between the hose portion 22 and the wand portion 
34 in the vicinity of the handgrip portion 38. As can be seen, the end of the wand 
portion 34 to which the hose portion 22 is connected comprises a hollow tube portion 
42. The hollow tube portion 42 extends on a first side thereof in a direction away from 
the wand portion 34 so as to form a support member 44 for the gripping portion 40. A 
first end of the gripping portion 40 is rigidly attached to the support member 44 and the 
gripping portion 40 is contoured and shaped so as to be comfortably grasped by a user 
of the vacuum cleaner 10. A second end of the gripping portion 40 is connected to a 
second support member 46 forming part of the handgrip portion 38. The second support 
member 46 is rigidly connected to the hollow tube portion 44. A control button 48 is 
provided on the gripping portion 40 so as to be immediately accessible to the user. 
Electrical connectors (not shown) connecting the control button 48 to the appropriate 
control devices within the vacuum cleaner 10 are housed within the second support 
member 46 and lead to appropriate contacts and connections within the vacuum cleaner. 
A button 50 for manually operating a bleed valve (not shown) is provided on the 
gripping portion 40. The bleed valve does not form part of the present invention. 

An opening 52 is formed on the side of the support member 44 remote from the 
handgrip portion 38. The interior of the hollow tube portion 42 is shaped so as to form 
a circular socket 54 having an internal diameter similar to that of the rest of the wand 
portion 34. A resilient lip 56 is formed on the internal surface of the hollow tube 
portion 44 a short distance from the circular socket 54. 
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An internal wall 58 is located inside the support member 44 and extends across the 
interior thereof on the side of the opening 52 remote from the wand portion 34. A peg 
60 extends through an aperture in the internal wall 58 from the side thereof remote from 
the wand portion 34 to the opposite side. The peg 60 protrudes into the cavity between 
the internal wall 58 and the circular socket 54. 

The hose portion 22 comprises an end portion 62 to which the flexible hose 64 is 
attached. The flexible hose 64 is attached to the end portion 62 in such a manner that 
the flexible hose is able to rotate about the longitudinal axis L thereof at the point at 
which the connection is made. Essentially, the end 64a of the flexible hose 62 is 
received in a socket 62a of the end portion 62 in a snap-fit manner which also allows the 
end 64a to rotate freely within the socket 62a. 

The end portion 62 comprises a conduit which is curved in side view. The distal end of 
the end portion 62, i.e. the end remote from the flexible hose 64, is dimensioned so as to 
fit with little or no play into the circular socket 54. A lip seal 66 is provided around the 
end of the end portion 62 which is received within the circular socket 54. This end of 
the end portion 62 also includes a circumferential groove 68 located and adapted to 
receive the resilient lip 56 when the end portion 62 is properly located within the 
circular socket 54. A projection 70 is also provided on the external surface of the end 
portion 62 in order to limit axial movement of the end portion 62 within the circular 
socket 54. 

Located on the wall of the end portion 62, at a position which intersects with the 
longitudinal axis X of the wand portion 34, is a supporting lug 72. The supporting lug 
72 is generally cylindrical in shape and extends in the direction of the longitudinal axis 
X. The supporting lug 72 has a blind bore 74 located therein, the blind bore 74 also 
extending coaxially with the longitudinal axis X. The blind bore 74 is dimensioned so 
as to receive the peg 60 in a freely rotatable manner. An aperture 76 is provided in the 
wall of the support member 44 adjacent the head of the peg 60. The aperture 76 is 
dimensioned so as to receive a channel 78 which is mounted on the end portion 62 of 
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the hose portion 22. The channel 78 is dimensioned and adapted to carry electrical 
conductors (not shown) extending between the flexible hose 64 and the control button 
48. 

When the hose portion 22 is connected to the wand portion 34, the end portion 62 is 
inserted into the circular socket 54 as far as the projection 70 will allow. In this 
position, the resilient lip 56 engages with the circumferential groove 68 so as to prevent 
the end portion 62 from being withdrawn. The lip seal 66 engages with the interior 
surface of the hollow tube portion 44 in a manner which will allow relative rotation 
between the wand portion 34 and the end portion 62 about the longitudinal axis X. 

At the same time as the end portion 62 is engaged within the circular socket 54, the 
blind bore 74 in the supporting lug 72 becomes axially aligned with the peg 60. The 
channel 78 passes through the aperture 76 into the interior of the support member 44 so 
as to provide a passageway for the electrical connectors. The co-operation of the peg 
60 and the blind bore 74 means that the end portion 62 is held within the support 
member 44 whilst allowing relative rotation between the end portion 62 and the wand 
portion 34 about the longitudinal axis X. The peg 60 can be screw-threaded to ensure 
that the peg 60 cannot become disengaged from the blind bore 74. 

As can be seen from Figures 2 and 3, the gripping portion 40 of the handgrip portion 38 
is located on the side of the coupling between the hose portion 22 and the wand portion 
34 which is remote from the wand portion 34. In other words, the gripping portion 40 is 
located so that, when the vacuum cleaner 10 is in use, the gripping portion 40 is behind 
the coupling and therefore closer to the user than the coupling. This is also beneficial to 
the user from the point of view of reducing the amount of stress applied to the user's 
hand and wrist during operation of the vacuum cleaner 10. 

As can also be seen from Figure 3, the angle a between the longitudinal axis L of the 
flexible hose portion 22 and the longitudinal axis X of the wand portion 34 is less than 
120°. In the embodiment illustrated, the angle a is substantially 115°. This is quite 
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considerably less than the angle between the same axes in prior art arrangements, this 
angle normally being as great as 135° or 140°. By reducing the angle a to substantially 
115°, the portion of the hose and wand assembly 20 is better balanced than in known 
arrangements so that, when the floor tool 36 is pressed onto the floor or surface to be 
cleaned, the hose portion 22 does not need to be lifted as far as has previously been 
required. Again, stresses applied to the user's hand and wrist are reduced. 

As can be seen from Figures 4a and 4b, the hose portion 22 can be swivellingly turned 
about the longitudinal axis X of the wand portion 34. The limits of angular rotation are 
at least 60° but are more preferably as great as 90°. This free rotation between the 
portions of the hose and wand assembly 20 means that torsional forces which might 
otherwise have been generated within the assembly during use thereof are either not so 
generated or are absorbed. Torsional forces which might have been developed within 
the hose are therefore not passed on to the wand portion 34 and, more particularly, to 
the handgrip portion 38. This means that the user of the vacuum cleaner 10 does not 
have to apply physical forces to the vacuum cleaner in order to counter the torsional 
forces which might otherwise have acted upon the users hand. The manoeuverability of 
the hose and wand assembly is thereby greatly improved which means that the vacuum 
cleaner as a whole is easier to use. 

It will be appreciated that the invention is not intended to be limited to the precise 
details of the embodiment illustrated above. For example, the type of separating 
apparatus contained within the main body 12 can, as mentioned previously, be cyclonic 
or of the more conventional bag configuration. Neither is the design of the wand 
portion relevant to the present invention: the wand portion need not be made telescopic 
if this feature is not required. Other variations and alternative configurations, for 
example of the handgrip portion, will be apparent to a skilled reader. 
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Claims: 

1. A hose and wand assembly for a domestic appliance comprising a flexible hose 
portion connectable to a body of the appliance, a rigid wand portion attachable to or 
including a tool for use with the appliance, and a handgrip portion attached to the rigid 
wand portion, the rigid wand portion being manoeuverable, in use, by means of the 
handgrip portion, the flexible hose portion terminating in a curved end portion which 
couples to the rigid wand portion in such a manner that the flexible hose portion is able 
to swivel about the longitudinal axis of the rigid wand portion, the end portion having 
an outlet which communicates with the interior of the wand, and wherein the end 
portion has a support on the outer wall thereof, the support being located upstream of 
the outlet and capable of pivotal movement about the longitudinal axis of the rigid wand 
portion. 

2. A hose and wand assembly according to claim 1, wherein the flexible hose is 
able to swivel with respect to the rigid wand portion through a limited angular distance. 

3. A hose and wand assembly according to claim 2, wherein the flexible hose 
portion is able to swivel with respect to the rigid wand portion through an angle of at 
least 60°. 

4. A hose and wand assembly according to claim 3, wherein the flexible hose 
portion is able to swivel with respect to the rigid wand portion through an angle of 
substantially 90°. 

5. A hose and wand assembly according to any one of the preceding claims, 
wherein the end portion has a circular mouth which is received and held captive by a 
socket forming part of the rigid wand portion. 
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6. A hose and wand assembly according to any one of the preceding claims, 
wherein the support on the outer wall of the end portion is aligned with the longitudinal 
axis of the rigid wand portion. 

7. A hose and wand assembly according to claim 6 wherein the support is a 
supporting lug which has a bore for receiving a peg, the peg passing through an aperture 
in an internal wall in the wand portion and being received in the bore. 

8. A hose and wand assembly according to any one of the preceding claims, 
wherein the handgrip portion comprises a gripping portion which is located in the 
vicinity of the coupling between the flexible hose portion and the rigid wand portion. 

9. A hose and wand assembly according to claim 8, wherein the gripping portion is 
located on the side of the coupling which is remote from the rigid pipe portion. 

10. A hose and wand assembly according to claim 8 or 9 wherein the gripping 
portion is located on the side of the longitudinal axis of the rigid pipe portion which is 
remote from the side from which the flexible hose portion extends. 

11. A hose and wand assembly according to any one of the preceding claims, 
wherein the flexible hose portion is also rotatable with respect to the rigid wand portion 
about a second axis which is not coincident with the longitudinal axis of the rigid wand 
portion. 

12. A hose and wand assembly according to claim 11 wherein the second axis is the 
longitudinal axis of the flexible hose portion. 

13. A hose and wand assembly according to any one of the preceding claims 
wherein the longitudinal axis of the rigid wand portion is inclined to the longitudinal 
axis of the flexible hose portion at an angle of no more than 120°. 
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14. A hose and wand assembly according to claim 13, wherein the angle of 
inclination between the longitudinal axis of the rigid wand portion and the longitudinal 
axis of the flexible hose portion is substantially 115°. 

15. A hose and wand assembly according to any one of the preceding claims, 
wherein the domestic appliance comprises a vacuum cleaner. 

16. A vacuum cleaner incorporating a hose and wand assembly according to any one 
of the preceding claims. 

17. A hose and wand assembly or a vacuum cleaner incorporating a hose and wand 
assembly substantially as hereinbefore described with reference to the accompanying 
drawings. 
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